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Transglutaminases: An Extended Family 
Kim el al (p . 137) have isolated and characterized the gene for 
transglutaminase E (3 in the new nomenclature) (TGM3). TGM3, 
discovered more than 25 years ago, comes from a family of five 
transglutaminases and is known to be expressed only in keratino-
cytes from terminally differentiating epidermis and hair follicles . 
The gene codes for a pro-enzyme involved in late differentiation 
events. In the epidermis it is currently believed that transglutamin-
ase C (TGM2) is directly involved in apoptosis, and transglutamin-
ase K (TGM 1) codes for a membrane-associated enzyme involved in 
formation of the cornified cell envelope. In this issue, Kim et af use 
cDNA sequences to show that TGM3 is related to the other mem-
bers of the family. However, unlike the other family member genes 
that are scattered on the genome, TGM3 is linked to TGM2 on 
chromosome 20. Based on the amino acid homologies and gene 
structures, their findings suggest that TGM2 and TGM3 genes are 
closely related and belong to a branch distinct from other transglu-
taminases. 
A Method of Inducing the Catagen Stage of the Hair Cycle 
In this issue, Paus et al (p. 143) report an assay for a drug-controlled 
induction and manipulation of catagen hair follicles. Identification 
of the mechanisms that control the transformation from growth 
(anagen) to regression (catagen) of hair follicles is a key to develop-
ing more effective drugs for treating hair diseases. Clinically, most 
hair Joss is a result of premature termination of anagen and induc-
tion of catagen. Using a well-established mouse model with highly 
synchronized hair cycling, Paus et al induce anagen in all hair folli -
cles by depilation. When the follicles reach the final stage of ana-
gen, they apply dexamethasone-21-acetate topically. This triggers a 
massive and homogeneous premature development of normal-ap-
pearing catagen follicles, and this catagen can be inhibited by cyclo-
sporin A given intra peritoneally. These results provide the first 
evidence that a pharmacologic inhibition of catagen is possible. The 
assay offers a convenient new tool for dissecting the control of 
catagen induction and for screening drugs that inhibit the induction 
of premature catagen associated with most alopecias. 
KIT Proto-Oncogene: Inhibition of Melanocyte Growth In Vitro 
Spritz et al (p. 148) show that addition of a KIT anti-sense oligonu-
cleotide to melanocyte cell cultures reduces cell proliferation, but 
has little effect on melanocyte survival. Inherited mutations of the 
proto-oncogene KIT result in piebaldism in humans and dominant 
white spotting in mice. These disorders, characterized by patches of 
white skin and hair that lack melanocytes, stem from an embryonic 
defect in which melanoblasts either die or fail to differentiate, mi-
grate, or proliferate (J Il'lllest Dermatol 101 :22 - 44, 1993). KIT en-
codes a receptor on the melanoblasts's cell surface that binds steel 
factor, an embryonic growth factor. To determine how reduced 
function of the KIT receptor interferes with melanocyte growth, 
Spritz et al added anti-sense oligonucleotide complementary to 
human KIT mRNA to inhibit expression of the KIT receptor on 
melanocytes in culture. Their findings suggest that KIT mutations 
reduce KIT -mediated signal transduction, decreasing proliferation 
of embryonic me lanoblasts prior to or during their migration from 
the neural crest. This may result in too few melanocytes to populate 
some regions adequately and ultimately lelld to white spots in skin 
and hair. 
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Photoprotection by Dietary Fish Oil 
In this issue, Rhodes et al (p. 151) report that dietary fish oil supple-
ment produces a pronounced reduction in UVB-erythema, al-
though it increases the skin's susceptibility to lipid peroxidation. 
With w-3 fatty acids added to the diet, resistance to UVB-induced 
erythema increased progressively up to 6 months. Skin biopsies 
confirmed that w-3 fatty acids were incorporated into the epidermal 
lipids. The mechanism of acute sunburn response is unknown, but 
may be attributable to inflammatory mediators such as prostaglan-
dins and free radicals, which cause tissue damage. Because the fish 
oil protected against UVB-induced erythema, but increased UVB-
induced lipid peroxidation, the authors suggest that the unstable 
w-3 fatty acids may act as an oxidizable buffer, protecting structures 
involved in UVB-erythema production from free radical damage. 
The photoprotection conferred by long-term fish oil treatment sug-
gests a potential protective role in photocarcinogenesis and photo-
sensitivity disorders. 
Elastase: A Fibronectin-Degrading Enzyme in Burn Wounds 
Grinnell and Zhu (p. 155) report here that the burn fluid proteinase 
responsible for the extensive fibronectin degradation in such 
wounds is neutrophil elastase. Several components, such as adhesion 
proteins, proteinases, and growth factors, have been identified in 
the local environment of several kinds of wounds. Recently, chronic 
elevation of proteinases involved in the destruction of proteins in 
the wound has emerged as a potentially important factor in the 
pathogenesis of wound repair U Invest Dermatol 102: 125 -127, 
1994). In this issue, Grinnell and Zhu report that in some burn 
wound fluid samples there is extensive fibronectin degradation ac-
companied by the appearance of fibronectin cell binding domain 
fragments. These fluids show residual proteinase activity and the 
ability to degrade freshly added fibronectin, an activity that can be 
blocked by specific neutrophil elastase inhibitors and neutralized by 
antibodies to human neutrophil elastase. Although long-term ele-
vation of elastase could be detrimental to wound healing, the acute 
elevation of elastase found in the burn wounds did not seem to 
hinder normal wound repair. 
Another Important Cell in Skin-Associated Lymphoid Tissue (SALT) 
Aiba et al (p. 162) have isolated fibroblast-like dermal cells from 
mouse skin that function in vitro like thymic nurse cells. In the 
thymus, there is a special type of stromal cell similar to fibroblasts 
that is called a nurse cell. Through cell-cell interactions demon-
strated by the release of IL-7, they function in the proliferation and 
differentiation of thymocytes. Because the histology of most in-
flammatory dermatoses shows the infiltrate to be localized in the 
dermis, it is possible that the dermal cells interact with the infiltrat-
ing lymphocytes in a manner similar to thymic nurse cells. These 
authors demonstrate that the cells they isolated from the dermis 
resemble fibroblasts in that they are spindle shaped, have no desmo-
somes or tonofilaments, and express no markers for bone marrow-
derived cells. In vitro, however, these cells show a phenomenon not 
seen in fibroblast cultures, that of pseudo-emperiporesis, in which 
T-cell clones migrate beneath the fibroblast-like cutaneous stromal 
cells. In addition, the authors find that these cells release IL-7 into 
the medium. Such cells in the skin may playa crucial role in cutane-
ous immunophysiology. 
